Consensus Sequence (ConSSeq) is a web-based application that allows the user to visualize graphically how each position in the sequence alignment provided by homology-derived structures of proteins (HSSP) (Sander and Schneider, 1991; Dodge et al., 1998) varies in terms of occupancy by 20 amino acids. ConSSeq is part of the STING Millennium Suite (SMS) (Neshich et al., 2003), but can also be accessed as an independent application. ConSSeq uses different graphical resources to provide the user with all the wealth of information contained in HSSP about residue conservation. The program is interactive and user friendly. It was implemented as a Java Applet (Campione et al., 2001 ) and can be executed through Netscape and Internet Explorer web-browsers.
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Homology-derived structures of proteins is a derived database merging information on three-dimensional (3D) protein structures and sequences of homologous proteins. For each protein structure in the Protein Data Bank (PDB) (Berman et al., 2000) , the database reports an alignment containing a list of putative homologs selected from SWISS-PROT (Bairoch and Apweiler, 2000) . This alignment is built by using an iterative position-weight dynamic programming method and a sequence profile alignment (MaxHom). A well-tested threshold for structural homology (Sander and Schneider, 1991) is also used in order to decide if a sequence is a putative homolog or not. In particular, HSSP is useful for analyzing residue conservation in structural context. For each position in the multiple sequence alignment, HSSP provides two measures of variability: conservation weight and relative entropy (Sander and Schneider, 1991) . Over evolutionary time, conserved amino acids may be taken as evidence of differential selective pressure in mutational events. In light of a 3D protein structure, the conservation can reflect the importance of individual residues for the architecture of protein-fold and/or for the protein function (Sander and Schneider, 1991) .
In order to use ConSSeq, a user needs to supply a fourcharacter PDB-ID, consequently indicating a corresponding HSSP entry available at EBI. In Figure 1 , the ConSSeq output for alpha chymotrypsin extracted from bovine pancreas (PDB-ID: 1CHO, chain E) is presented. At the top the ConSSeq window, the query sequence is presented aligned to the HSSP calculated consensus sequence. Above the two sequences, the ConSSeq window presents a bar chart colored according to a scale of colors that reflects the degree of amino acid conservation. The bar height reflects the corresponding relative entropy at that position of the alignment. On the left-hand side of the ConSSeq panel, the information about frequencies of residues found in other homologous sequences is shown. For fast visualization, ConSSeq generates a sequence logo in two flavors, one of them according to the logo introduced by Schneider and Stephens (1990) . In both logos, the single letter code for each residue is colored according to the STINGpaint standard (Neshich et al., 2003) . The logo has a width of 10 amino acids and the user can choose the central one by sliding horizontal bar below the sequence presented at the top of the window. This allows the user to observe the degree of the conservation as well as the proportion of occurrence of each amino acid at any given position of the alignment.
ConSSeq can be used free of charge by the researchers interested in analyzing the proteins whose structures have been resolved as well as by the students interested in learning more about the relationship between conserved residues and their importance to protein folding and function.
FUTURE DEVELOPMENTS
ConSSeq will be including more information starting from SMS new release: Gold STING. Namely, our laboratory is making final tests on home-made HSSP data base: SHQ2S. Our own SHQ2S will allow for the immediate response to the inquiry on new sequences in terms of conservation and would offer additional adjustable threshold for calculating relative entropy from MSA data. ConSSeq will include data from other methods estimating conservation like the one from ConSurf (Armon et al., 2002) and will also allow visualization and editing of multiple sequence alignment as well as display of phylogenetic trees generated from these alignments.
